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SOLUTION-BASED CHEMICAL DOPING 
BY HYDRAZINE MOLECULAR ADSORPTION TO SINGLE LAYER MoS2 
 
児玉尚子 





Single layer MoS2 adsorbed with hydrazine solved in water or dehydrated ethanol is investigated in order to 
clarify the effects of carrier injection by using Raman and PL spectroscopy. Hydrazine aqueous solution causes 
electron doping, which can be controlled by both of the concentration of dopant solution and the immersion 
time. However, adsorption of hydrazine aqueous adsorption is accompanied with the competition between 
electron doping by hydrazine and hole doping by oxygen in ambient atmosphere. So using ethanol dehydrate 
solution makes clear the behavior of hydrazine molecular adsorption on single layer MoS2 that is unsure with 
aqueous solution. 








































𝑥(𝑡) = ∆𝑥(∞) − 𝐴 exp(−𝑡/𝜏)   (1) 
 
2.1 ヒドラジン水溶液の吸着 
ヒドラジン一水和物(N2H4·H2O, 98 %)を用いて 0 ~ 10 
vol%のヒドラジン水溶液を作成し，吸着時間(0 – 3600 sec)
を変化させながら単層の MoS2へ滴下し Raman 分光と PL
の繰り返し測定を行った． 
2.2 ヒドラジン-エタノール溶液の吸着 
















水溶液の時間特性が 380 secであるのに対して 10 %ヒドラ
ジン水溶液の時間特性は 120 sec と短い．さらに PL測定か



















ノール溶液を吸着させると Raman スペクトルの A1g モー
ドについてピーク位置のダウンシフトと線幅の増大が観
察され，1 %, 10 %ヒドラジン水溶液と同様の挙動を示した．
また PL 測定によって電子ドーピングが起こっていると確
認された．しかし 1 %ヒドラジン-無水エタノール溶液の吸
着の特性時間は 100 sec で水溶液での吸着に比べて短かっ
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Fig.1 Kinetics of the quantity of peak position changing 
for A1g peak on mono-layer MoS2 adsorbed with water 
solution of hydrazine 
Fig.2 Kinetics of the quantity of peak position changing 
for A1g peak on mono-layer MoS2 adsorbed with ethanol 
solution of hydrazine 
